Estrogens regulate humans and rabbit epididymal contractility through the RhoA/Rho-kinase pathway.
We have previously demonstrated that oxytocin (OT) and endothelin-1 (ET-1) peripherally regulate epididymal motility in an estrogen-dependent way. Because RhoA/Rho-kinase (ROCK) pathway is a contractile effector downstream to both OT and ET-1 receptors, we hypothesized an estrogenic modulation of OT- and ET-1-induced contraction through the up-regulation of RhoA/ROCK signaling. To evaluate the effect of changing endocrine milieu on RhoA/ROCK pathway in the epididymis. We induced a pharmacological hypogonadotropic hypogonadism in rabbits and replaced hypogonadal animals with different sex steroids (testosterone, T, or estradiol valerate, [E(2v)]). Effects of estrogen deprivation were also evaluated in rabbits chronically treated with the P450-aromatase inhibitor letrozole. An "in vitro" model of human epididymal smooth muscle cells was established and stimulated with sex hormones (72 hours). Protein and mRNA expression and functional activity of RhoA/ROCK signaling were studied by quantitative reverse transcriptase-polymerase chain reaction, immunohistochemistry, western blot analysis, cell migration and by "in vitro" contractility studies using the ROCK inhibitor Y-27632. Effects of sex steroids on expression and functional activation of RhoA/ROCK signaling in rabbit epididymis and human epididymal smooth muscle cells. The relaxant effect of Y-27632 on ET-1-pre-contracted epididymal strips was significantly reduced in hypogonadal rabbits, as well as in letrozole-treated animals. T supplementation normalized T plasma levels, but not Y-27632 epididymal strip sensitivity. E(2)v not only completely restored Y-27632 responsiveness but even amplified it, indicating an estrogenic up-regulation of RhoA/ROCK pathway. Accordingly, ROCK1 protein and gene expressions were strongly induced by E(2)v but not by T. The estrogen-induced up-regulation of RhoA/ROCK signaling was confirmed in human epididymal smooth muscle cells. Our results suggest that estrogens regulate epididymal motility by increasing RhoA/ROCK signaling, and therefore calcium sensitivity, which tunes up responsiveness to contractile factors.